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creasing the amount of free carbon in the original mixture to 50% of the calculated 
amount to produce TiC reduced the free carbon in the product from 27-29% to 4-5%. 
Changing the 1:1 ratio of ammonfa to nitrogen did not decrease the formation of 

the C-N bond, but using a nitrogen-hydrogen mixture had adverse effects, Experi- 
mentally determines temperatures for runs which approached saturation (near 50% 

'at.} seemed to satisfy theoretical thermodynamic calculati-ns. At 10000: the 1-06, 
‘relationship of the minimal concentration of oxygen ( 0-05%) in the solid solution!’ | 
‘Yi-N-C-9 approaches that of the Ca-0 relationship in CaO. With increasing tempera- | 
tures, it decreases less rapidly than in CaO. Orig. art. has: 5 formulas and. 

8 figures. 
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sic a series of alloys of the 


i ABSTRACT: To determine thesolubility of Band ¢ in 
- The outoye were produced by . 


binary SiC-BC system have been investigated. 
: vapor aera according to the react ton 
“7SIC\4 i ‘TBBT, + OCH, + 16. 6H, = a7 gic _ -BQ)- EG “261 " -21HBr,, 


with the dagesieion ‘rate varied from 0. 033 to 0.008 mm/min.” Sevandiie on the de-_ - 
e in the form of large light, dark grey;: 


| position conditions, the obtained alloys bic 
to 40 moiZ BC (13.2 wt% B) were ag *) 


or fine black crystals. Alloys emtaining ‘u 
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{ratio .BsC = 1:1, Lie., “the B atoms Y replace ‘Bi. atoms. an the ‘sic lateice: “In alloys 

2 containing more than. 50 molZ BC. (17.3 wtZ B), a second phase, thermodynamically 
Stable B,C, anda: corresponding excess of foe: graphite were observed; the free C 

, content increased to 12-16 wt%.- All SiC-BC. alloys had an fcc. Jattice with a 

: constant decreasing from 4.3580 A for pure silicon to 4.3530 £ tor alloys with 

| $0 mo1% BC. With B content increasing from 0 to 13.2 wt% (40 mol% BC), the mete: . 

‘hardness of single-phase ulloys increased continuously from 3380 to 4600 dan/mm2, 

i and then remained constant with further increases of B content. Thus, all eeoenty 
mental data have shown that the solubility limit of B in Sic is between 13 and 
L7- wt% sree eu eee Le “a. Bes. snpreei ably higher cnan. was pecuiouaer reported. 
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{ ine the optimum conditions of synthesis which 
would ansure a homogeneous structure and maximum dansity of the slloys 
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form a continuous series of solid solutions. 
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the majority of the specimens had a 
structure; one phase (white) had 4 microhard@~ "ty 
4000 dan/mm?. Alloys con~ 7 


neas of 1500 dan/mm , the second (gray). 
led alloys had @ single-phase » 


pacted at higher temperatures and annea 
structure. Prolonged anne ‘alloys at 1900—-1800C (alloys - 
containing more chat 70 mol% BuSL, at 1350C) has no effect on the ee 
density of the alloys, but produced a grain growth Be 
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7000 dan/mm? for an alloy containing 60 moI% By. Oxidation tests 
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| TOPIC TAGS;V hard alfoy, niobium Containing alloy, tantalum “containing alloy, tooi! - 
‘ material, niobium carbide bending strength, — ott ess;- powdered metal. al- [= 
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ABSTRACT: Powdered-metal hard alloys are the best of all tool materials used to apy 
cut heat reaistent metalsand alloys which are diffioult to machine, Considering | 
the similarity of the proberties and structure of the earbides of tantalum and 

, Biobium, it may be assumed that the eddition of niobium carbide is as effective as et 
| that of tantelum carbide in improving the physicomechanical properties (increasing; : 
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! dition of NbC on certain operties cf WC-co alloys: bending strength, impact 
toughness, and hardness. 4 The WO-Co alloys were prepared by the standard methods *° 
of the powder metallurgy! of hard alloys, by pressing end sintering powders of tung-___ 
sten carbide, niobium carbide, and cobalt. The phase composition of the alloys i 


CIA-RDP86-00513R001033720018-6" 


APPROVED FOR RELEASE: 07/19/2001 


Li P 


PROVED FOR RELEASE: 


PAS SEES BE Ss ME ee oa 


07/19/20 


L 63337-65 
| ACCESSION NR: APSO 7K79 


+. 


oO: 


was determined by metallographic and X-ray methods. It was found that within the . 
limita of the three-phase region (WC, NbC-WC, Co) the properties of the alloys as 
. change linearly with composition (given the seme grain size of carbide phases) and; 
are determined by the vyolunetric ratic between the phases. Within the limits of 
‘the two-phase region (NbC-WC, Co) the change in properties is a function of the 
concentration of tungsten carbide in the carbide solid solution, which leads to a . 7 
deviation from the linear dependence, ‘Th= addition of 2-10 mol,% NbC (in relation... [a 
to the sua of WC + NbC) to WC-Co alloys enhances hardness at 20°C and bending . 
strength at 800°C; the bending strength and impact toughuess at 20°C decrease somes 

what. When the Nb@ content exceeds 10 mol. % (in relation to the sum of WC + Nbc) : 

all these mechanical properties markediy deteriorate. ‘The greatest increase in 

strength at 800° following the addition of niobium carbide is observed for alloys 

| with 5 mol.% NbC and 6-12% (by weight) Co. The effect of the addition of NbC on | 
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loya WG-NbC-Co containing 2-10 mol.% NbC (in relation to the sum of WC + NbC) and | 
6-12% Co by weight is of d 
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TITLE: Thermodiffusive interaction of tantalum and boron carbide powder in a vacuum 


SOURCE: AN SSSR, Izvestiya. Neorganicheskiye materialy, v.2, no. 4, 1965, 604-8u7 
TUIC TAGS: tantalum, boron compound, tantalum compound, carbide, thermal aiffusion 


ASSTRACT: The cbject the study was to determine the phase composition and 
arvanycuent of diffusion layers on tantalum obtained by thermal diffusion :a a ba: 
carbide charge at 1206 — 1700C ina vacuum of 3 x 16-4 mm Ug. The phase COLI: . 
and structure of the coatings on tanialuimywere analyzed by x-ray diffraction apd tris re- 
Scupic examination. A diffusion SoaHiteoReisde of the borides TaB», Tals, and Tag 
and up to 4u thick was found to be formed on the Surface of the samples at LZu0, Laue, 
and 1400C, After treatment at 1500, 1600, and 1700C, the powder patterus shaw 5‘; va 
lines of tantalum carbide TaC, and faint lines of TaBg and Ta3Bq, indicating that Tac 
is the main phase in the reflecting layer. A faint line corresponding to the stronges: 
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TITLE: Some properties of yturium borides” 
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TOPIC TAGS: yttrium compound, boride, work function, thermionic emission 


ABSTRACT: The thermionic and crystallographic constants of the borides YB,. YR. 
and YB,5 were measured, and the behavior of these materials in a vacuum at 

elevated temperatures was studied. The borides were prepared by the vacuum thermal 
method by reducing yttrium oxide Ms boron. YBq ts indexed in a tetragonal latticr * itr 
constants a= 7.12, ¢ = 4,044 0.05 A, YB6 and YBy2 are indexed in a cubic lattice vith 
constant a = 4.102 and 7.506 + 0.002 A, respectively. It was shown that only YR, is 
stable during high-temperature treatment (up to 27 50K); YBg and YB12 decompose to 
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ABSTRACT: A laboratory set is described for Sintering refractory metals’ 
and their alloys in various gaseous media and in vacuo. The set is part 
of the production equipment for high-temperature sintering and (welding) 
of refractory metals and permits the use of both direct and indirect 
heating of rods. V. Pryanikova. Orig. art. has: 3 figures, ([Transla- 
tion of abstract ] 
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processes and syatems), 244-253 
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: 1 
ABSTRACT: The conditions for obtaining titanium and niobium nitrides and carboni- 
trides from tho corresponding metal oxides were investigated. Prior to the ex- 
perimental investigation, thermodynamic feasibility calculations based on recorded 
literature data were carried out, The results of these calculations are show 
graphically. The carbonitration and nitration were carried out in alundum and 
graphite tube furnaces in presence of carbon black, in an atmosphere of N,, NH., 


and a mixture of N, + NH. The gas flow rate of N, and NH, gases was 35 liters/h. | 
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The experimental results are shown graphically (see Fig. 1). : 


Fig. 1. Carbonitration of the mixture 2 ‘ 
Ti0 + C in a current of nitrogen opr 
and ammonia! solid line = nitrogen; 3, 
dashed line —— ammonia. 8 
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It was found that the standard free energy for the formation of solid solution of 

metal oxides-in the metal for an oxygen concentration of ~y 0.05 wt % waa given by 
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The carbonitration of both metal oxides in the presence of carbon is considerably 
easier in an atmosphere of ammonia than in nitrogen, This conclusion is also cor= 


roborated by thermodynamic caloulations, Orig. art. has: 5 graphs and 16 equa- 
tions, 
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| ABSTRACT: Preparation of NbC from Nb and NH3 was studied at 1200°-1700°¢ for 1-8 hrs 


jand the preparation of NBN 9 3Co 7 from NbO.,C, and No and from NbOs and C in an NH; 
| atmosphere was studied at 1000°-1700°C for 1-2 hrs. In general it was found that 
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gadolinium, perosity, hardness, bending strength 

! ABSTRACT: Yttrium and gadolinium borides were synthesized from respective oxides 

with amorphuus boron at 1400—2000C in a vacuum of 2—5-10° mm Hg. The reaction 

MeO + 2B + MeB + BO yielded YB,, YB, and YB)? yttrium borides and CdB, and GdB6 

gadolinium borides. Single-phase YB, and YdB¢ hexaborides were obtained at 1700C; 

, at higher temperature they decomposed into tetraborides and boron. Single-phase YB,2 | 

‘ compound was obtained at 1600—1700; at higher temperatures it decomposed into i 
YBey2 YB, compounds. Yttrium and gadolinium boride powders were then compacted, 

' gintered in vacuum, and tested. The porosity of yttrium-boride specimens was [~ 

22—26%, and that of gadolinium-boride specimens was 30—32%. The microhardness and 

bend strength of YB,; YBg, and YB,;2 was 2850 dan/mm2, and 290 dan/cm?, 2575 dan/om?, 

and 270 dan/cm?, and 2500 dan/mm?, and 165 dan/cm2, respectively. The micronardness | 
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ABSTRACT: The thermionic emission of the Single-phase Compounds GdB, and GdB6 and 

| two-phase compositions GdBy, + Gd203 and GdEg + B was investigated. The effective 

- work function ot and temperature dependence d¢ /dT were determined. GdB, was found | 

1 to have the best emissive properties (j = 0.68 en’, % = 3.13 eV at 1750°K). With | 
GdBs on a tantalum Substrate, one can record a maximum emission current of only 

1.4 x 10°75 A/on2, % = 3.41 ev at a temperature of 1600 °K, GdBy is more stable than | 
GdBs3 the latter decomposes in « vacuum at high temperatures to form GdBy and B. Tho 

' impurities Gd203 in GdBy and B in GdBs markedly decrease their emission per unit sur - 

_ face of the composition. In their enissive Properties, the gadolinium borides studied _ 
are much inferior to lenthanuz hexaboride, which at 1600°% has J = 1.34 A/cn2, ps 

2.71 eV, and at 1800% J = 7.15 Afou2, $= 2.85 eV. The data show that the onissive | 

properties in the Series of Compounds rare earth metal = boron of the Campositions . 
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- TITLE s Corrosion and corrosion fatigue fests tance of KhLIN2, and i a 
$N3 gteela i: ii nh man! 
“SOURCE: Metallovedeniye £1 termicheskaya obrabotka metallov, no. 10, . ; 
:1964, 28-31, and bottom half of insert facing pe 40 4 
TOPIC TAGS: ..stainless steel, steal cortosion, steel corrosion fa- ee 
¢Ligue, precipitation hardenable steel, Kh17N2 steel, SN2 steel, steel a 
corrosion resistance, steel corrosion fatigue resistance, anticorro- “3 
sion coating, 302 varnish 3 


hn 


: AMSTRACTL The corroston and corrosion fatigue of Khi7N2 (0,122¢, 17.2323 
Cr, 1.64% Ni) and SN3(0,09%C, 16.93% Cr, 4,71% Ni, 36.31% Mo) stainless 
steel have been investigated. Steels were heat-treated to a hardness 
of 3u--40 and 40=-42 HRC, respectively, The test results showed that 

the SN3 eteei has a higher corrosion resistance thanthe Khi7N2 steel, 

eege, by 2.5 times in 53% sulfuric acid. The SN3 fatigue strength in airy 
om 3 
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doe hight than that of the Khl7N2 steel, In a 3% sodtummchloride: - =: = 
solution, the facigue strength of both steels decreases by about the °° 
same factor, compared with that in air (see Fig. 1 of the Enclosure) 
and at N= 2° 107’cycles, is about 2 times lower than that in air. 
This confirms the absence of a direct relation between the corrosion i 
resistance and the corrosion fatigue resistance of the metal. q The i 
SN3 steel ts preferable to Khil7N2 ateel for compregsor blades! working : 
Coating with 302 varnt nidenti- - 


in aggressive media. 
fied) increases by 1.5 times the corrosion fetigue strength of Kh17N2 
and SN3 steels. Orige art. has: 2 figures. ; 
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M ‘S. M. Lipatoy (Mowow Teatie fat} 
Kaled Face 18, 301-1051): cf. CA, 43, SUIT; 4, 
‘itde - The aemotic preesure P was measured in a’ glass 
oxmagerter with a menibrane of fegracrated ceiiulose, Gree 
A vlusticlscd with triethylene atycol or glycerol. /' increasrd 
Rira- 


with coach. ¢ mare raphlly chan ¢ (up tac @ 14 1. & 
mol. wt 


increased from 5° to a mat. at about 20° and then ly 
Mecreased when the temp. was ralecd to w)* (= AuQAc) 
oe 4° (19 COMen. In the interval 5-20°, P 

with the abs temp. T tore rapidly than did itee#; ap- 
parently dismacn. of the solvent took glace aad ateorbed 
beat, and the ‘anomaly’ of ? was due to as cucrgy ad an 
entropy term. At h tetp. an exothermal effect 
tuust have uccurread. The sieulasity between the above 
svetetie and the aq sclne of aicrase is pointed out. 
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Interaction of polymers with individual 14 
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(Polymers) (Liquids ) (Heat of solution) 
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Msyersers “SEs Lipatov, S.M. 69-20-5-16/24 


The Melting of Gelatine Gels (K voprosu o plavlenii studiney 
zhelatiny) 


Kolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 353-360 (USSR) 


It has been shown by thermochemical investigations, that the 
heat effect of the polymer solution process is a function of 
the temperature, and the natures of the polymer and solvent. 
In the article, experiments were made to determine tne dis- 
solution temperature of gelatine gels dissolved in ureas at 
various temperatures. Table 2 shows that an increase in 
solution concentration increases the heat effect of the dis- 
solution. The melting heat of the gel measured in cal/g of 
the polymer, the temperature range of the melting and the 
melting temperature depend on the concentration of the gel. 
The dependence of the heat capacity of a 62% gelatine gel on 
the temperature has been studied. The curve C. « f (t°) pas- 


ses through a maximum. The dependence of the gel volume on 
the temperature has been studied by the dilatometric method. 
It has been shown that on the curve h «= f (t°) there is one 
inflexion point which corresponds to the melting temperature. 
The curve & = f (t°) passes through a maximum. fhe result 
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AUTHORS ; Meyerson, 3S, t,, Candidate of Chemioal Sciences, Lipatov, 3. M., 


Dootor of Chemical Solences (deceased) 
TITLE: Thermochemical] methods for studying polymers 


PERIODICAL: Zhurna! vSesoyuznogo khimicheskogo obshchestva imeni D. I. Mendele- 
yeva, v. 6, no. 4, 1961, 412-416 


TEXT: Literature data of the present authors and others on problems 
related to thermochemical investigations of polymers and facts influencing 

thermal effects of interaction of polymers with liquids were discussed. The 

effect of the phase and physical state of the polymer on the heat Q& of dissolv- 
ing is demonstrated by the change of enthalpy AH of a System at: a) mixing two 
liquids, pb) dissolving of glassy and o) of crystalline materials in liquids, 

In Fig, } composition of the Solution is plotted versus 4H. The curve abcd 4 


heat of mixing, respectively ak for one mole of the component at the concentra- 
tion x5. For the formation of an infinitely diluted Solution Q corresponds to 
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ap. Thus Q, for the sther component can be expressed by 
a ee ee pi te 13) is 
1 omix x) x 


(E) 1 and Eo > = energy of intermolecular reaction of the first and second 
component in liquid state respectively, and A H = change in enthalpy per mole of 
solution). Tne vitrification enthalpy of the polymer is characterized by point 
G, and fusion enthalpy by a, thus - Q) = 4H = - OH y Aliomix (2) (AH =H 
of the equilibrium melt - H of glass) | Enthalpy of a crystalline Polymer (point 

8) 18 lower than the enthalpy of the fusion (point a), hence - Qy = AH, ahi 
-AHomix (3). It ts demonstrated herewith that Q4 depends on the phase and 

physical state of the polymer, the kind of the solvent and the properties of *4 
the resulting solut) ns. Investigations in the same solvent (A Homix = const.) 
permit the effect of various factors on the structure and packing density of 
Polymers to be Studied, since changes in enthalpy are determined by the change 

in enthalpy of the dissolved polymer, Increase or decrease::of the heat of 
dissolving with the molecular weight of the Polymer (observed by various authors) 
depends on the stricture of the polymer, The effect of thermal treatment on the 
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heat of dissolving of Polymers wag also described frequently in literature, It 
was suggested by L. I. Prokovakiy and A. B, Pakshver {Ret, 24, Vysokomol. soyed, 
2, 1466 (1960) ], ana E. Kal've [Ref, 25; ZhFKh, 33, 1161 (1959) ] to investigate 
the kinetics of the heat evolution (instead of the heat of dissolving in 
equilibrium) in studying agsnges in polymer structures after thermal treatments, 
A review of lite;ature data concerning the influence of mechanical effects on 
the structure of polymers by investigating the dissolving heat is Given by 

Yu. 3. Lipatov ‘Ret. 27, Usp. khim., 26, 768 (1957 ]. The present authors ig 


Suggested by different investigators) gives more accurate informati on 
changes in tha energy of intermolecular forces in polymers after mechanical 
deformations, Te effeat of flexibility of the macromolecule of the polymer on 
the heat of diss-!ving wag Studied on several copolymers by A, A, Tager and 
others [Ref, 46: ZhFKh, 32, 1962 (1958), Rer. 47, Koll. zh., 17, 315 (1955), 
Ref, 48; Koll, zh, 17, 391 (1955), Ref, 49; 2hFKh, 32, 1774 (1958)], It ta 
Pointed out that the investigated copolymers have to be in the same physical 
State and according to observations made by S. M. Lipatov [Ref. 51; Vysokomol . 
S80yed., Izd. AN BelorussSsR, 1943, Ref. 52; Problemy uchentya o liofil 'nykh 
kolloidakh (Probiems in studying lyophilic colloids), Minsk (1941) } also the 
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duo-philia nature -f 

Siderad, 

tion 

Solution has also to “ of the solvent 

by the thermo- 

other methods present- 

ed by Ye, F. Nekrac Disse According to Fig, 1 

the integral dissolving heat depends on of the polymer 

in solution, The present auth Olusions presented by A. A. yf 

Tager et 01 [Ref 47. Koll, 17, 315 (1955) and Ref. 79: Koll. zh., 17, 

69 (1953)] related in entropy Ve and enthalpy AH effected by 

the reaction of . uide have , consider- 

ing results presen ohulz and H. Horb. 

22, 37 (1959) ]. Investigations b ; 

[Ref, 88;  ZhRyn. 30, 1981 (1956) 

that for the mixing of some Polymers with flexib] 4 O, while Au<o 

and AG = AH ann be considered ag . ty of polymers, 

The effect of tena issolving is important for study ing 

the structure oF . ions. The present authors showed 
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Thermochemical methods for studying polymers 


temperature was explained by decreasing heat of vitrification 


of phase and physical state of the polymer on Q can be 
determined and also the energy of intermolecular forces in “ac 
Jellies and solutions of polymers, the mechanism of Jelly- P 
formation and the effect of thermal, mechanical or radia- 
tion effects on changes in polymer strueture. There are 2 
figures and 92 references: 31 noneSoviet-bloo and 61 r 
Soviet-bloc, e 
Fig. 1: Schematic drawing of the dependence of change in 
enthalpy at the mixing of two components in different sf 
physical and phase states. 

Legend: See text, 
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[Ref: 90: Koll. zh., 8, 143 (1946)] the influence of temperature on Q. Glassy 
polymers with loose structure have @ positive value Q which decreases with 
increasing temperature according to investigations of the present authors [Ref. 
44: Koll. zh., 18, 477 (1956)]. Decrease of the heat effect with increasing 
(Ref. 91: Koll. 
zh., 21, 530 (1959)]. By studying the temperature dependence of Q the effect 


Fig. 1 
SS ; 
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AUTHORS: Dogadkin. B. A., Kargin, V. A., Meyerson, S I . Rogovin, 
ZA rps 3 wis 
TITLE: In Memory of Sergey Mikhaylovich Lipatov (Deceased) 


PERIODICAL: Kolloidnyy zhurnal, v. 23, no. 2, 1961, 238-239 


TEXT: This article is devoted to §. M. Lipatov, an expert in the field of 
colloid chemistry and physical chemistry of polymers, who died on January 8, 


1961 At various institutes he organized laboratories for high-molecular 
compounds. In particular, he established the laboratoriya iskusstvennogo 
volokna im. Nauchno-issledovatel'skiy institut im. Karpova (Laboratory of 
Synthetic Fibers of the Scientific Research Institute imeni Karpov), now 
the Vsesoyuznyy nauchno-issledovatel'skiy institut iskusstvennogo volokna 
(All-Union Scientific Research Institute of Synthetic Fibers}. In the 
Soviet Union, Lipatov was the first to lecture on high-molecular compounds 
and the physical chemistry of dyeing. He was a university teacher for 30 
years. Mention is made of his monographs "Fiziko-khimicheskiye osnovy 


krasheniya" ("Physico-chemical basis of dyeing) (1929); "Vysokomolekulyamyye 
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